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GGA is part of the BIONET Group
EREREYMTHR)

er Tsai, Ph.D. = {8+
ed: Nov. 2008
ain Product & Service Areas:

» Genetic Testing & Molecular Diagnosis

» Scientific Informatics & Bio IT
IPO Date: September 17, 2012
Stock Ticker: 4160 (Taiwan OTC)
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Copyright and Disclaimer COR

Copyright © 2021 GGA Corp. All rights reserved.

* This presentation and/or any related documents contains statements regarding our plans or expectations
for future features, enhancements or functionalities of current or future products (collectively
"Enhancements”). Our plans or expectations are subject to change at any time at our discretion.
Accordingly, GGA Corp. is making no representation, undertaking no commitment or legal obligation to
create, develop or license any product or Enhancements.

* The presentation, documents or any related statements are not intended to, nor shall, create any legal
obligation upon GGA Corp., and shall not be relied upon in purchasing any product. Any such obligation
shall only result from a written agreement executed by both parties.

* In addition, information disclosed in this presentation and related documents, whether oral or written, is
confidential or proprietary information of GGA Corp.. It shall be used only for the purpose of furthering
our business relationship, and shall not be disclosed to third parties.
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IPA orthologous: IPA supported platform : IPA application:

Arabidopsis thaliana

Bos taurus (bovine)
Caenorhabditis elegans

Gallus gallus (chicken)

Pan troglodytes (chimpanzee)
Danio rerio (zebrafish)

Canis lupus familiaris (canine)
Drosophila melanogaster

Macaca mulatta (Rhesus Monkey)

Saccharomyces cerevisiae
Schizosaccharomyces pombe

Gene expression:
gPCR analysis
Microarray
RNA-Seq (NGS)

microRNA _ _
mRNA e Diseases regulation

e Biomarker finding

e Toxicity Functions

Proteomics
PhosphoProteomicsNew

metabolomics

Understand Complex ‘Omics Data

IPA helps you understand complex ‘omics data at multiple levels
by integrating data from a variety of experimental platforms and
providing insight into the molecular and chemical interactions,
cellular phenotypes, and disease processes of your system.

— Sample to Insight
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Supported Identifiers for Data Upload GGA

Get more complete mapping during dataset upload!

Affymetrix Entrez Gene GenPebt Ensembl miRBase Affy SNP CAS Registry
(na36) (2020/10) p (101) (mature) IDs Number
International RefSeq :
Agilent GEEQBBS;I K Protein Index (human, (sr?eli?sze) dbSNP HMDB
(IPD) mouse) p
Life Tech Symbol-human S[\fvrll;l:rgl‘fét
(HUGO/ HGNC, : UCSC (hg18) KEGG
(ABI) EG) Accession
(2020_03)
Codelink Symb?é'cr)nouse UCSC (hg19) PubChem CID
: Symbol- rat
[llumina (EG) UCSC (hg38)
Ingenuity GI Number
UniGene

— Sample to Insight
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Biological Questions

!

Search Experiment Data Custom Pathway

[ Genes and Chemicals |  Diseases and Functions | Pathways and Tox Lists
‘E\‘:erge\‘s names/symbols/IDs or chemical/drug names here | i é B AJ i“ MR
= a i
- .|\ i :

A Expression arrays Mass spec

cemz*

Protein arrays 2D Gel electrophoresis Networks

& @ /

Core IPA-Biomarker Bio/Tox Functions

P Diseases/Disorders
< Canonical Pathways

ﬂ @PH Upstream regulators

Mechanistic/Casual Network
IPA-Tox  IPA-Metabolomics 8 Actin Cyosfattan Sgnaing Interaction Network

P2 Axonal Guidance Signaling

Vv

Communicate & Collaborate

— Sample to Insight
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— QIAGEN

*Genes and chemicals
Diseases and Functions

Pathways and tox lists

» Advanced search: Limiting results to a molecule type, family
or subcellular location

KZ e RETES

Frovide Feedback [ Live Support Joe Hung Sign Ot
==

‘ SEARCH ‘Adv;mccd Search @

| Genesand Chemisals |~ Funstionsand Diseases | Fathwaysand Tox Lists |

v WNGERUITY]

Ingenuity Answers &lpha to answer biological questions

P — |Enher gene nameszymboleTDe or chemicalidrng names here
Fhig
| o O

|'D My Projects
L8 Sharad Dooieci ool FAY earnina
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3 Scales for Gene/Chemical, Disease, Pathway GGA

Set of Genes and Chemicals
associated with Disease/Function
(with relationship information)

Set of Genes and Chemicals
associated with Disease/Function
(without relationship information)

TN

»Chemical

—>(Gene

— Sample to Insight
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22338 Gene View GGA

— QIAGEN

* Explore sample-level human tissue expression through
OmicSoft Land Explorer

Isoforms From = el=l View GTEx human tissue expression {Land Explorer)
FABPA4 Chromosome: 8; Location: 8g21.13
" | '— m "
. Lipocalin Length
Domains e (# of AA'S)

FABP4-201 | FABP£-201 Y T T 132

Now you can examine detailed expression patterns across human tissues directly
from IPA’s Isoform Views. IPA now offers access to a lite version of OmicSoft Land
Explorer. With this new feature, you can provide interactive plots of gene
expression in 51 different human tissues from the GTEX project, for both gene level
and individual splice variants. You can filter the view for a particular tissue, or filter
on metadata, such as tissue donor age or gender. You can also download the
detailed sample-level expression data for the gene.

— Sample to Insight
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https://gtexportal.org/home/
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33443 Key Terminology COR

— QIAGEN

* Finding:6.6 million

— A single piece of evidence from a literature source or
database in the Ingenuity Knowledge Base

— Includes context of the fact such as experiment type,
species, tissue/cell location, etc.

« Canonical Pathway (Signaling and Metabolic)
— Are generated prior to data input, based on the literature
— Do NOT change upon data input
— Do have directionality

— Sample to Insight
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Basic Module and Advanced module on IPA

[ )
& iRt
GGA

Basic Module

— Sample to Insight

Gene and Chem View

Isoform View

Disease View

Canonical Pathway

BioProfiler

Upload Dataset

Molecule Activity Predictor (MAP)
Tox Lists and Tox Functions

Interactive Disease and Functions
Nodes

Biomarker filter
Path Designer

https://www.qgiagenbioinformatics.com/products/features/

Advanced Analytics (AA)

Causal Network Analysis
Upstream regulator Analysis
Downstream Effects Analysis
Regulator Effects

Network Analysis
Mechanistic Network

Activity Plot

Graphic Summary

Analysis Match

MicroRNA Target Filter
Relationship Export
IsoProfiler

Comparison Analysis
PhosphoProteomics Analysis

https://www.qgiagenbioinformatics.com/files/flyers/IPA_Advanced_Analytics W EB.pdf

14


https://www.qiagenbioinformatics.com/products/features/
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Live Demo

— Sample to Insight
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00000
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NRB—EAID g i
IAZ8 . Replicates Average  Other observations
(Comparison)
[
A B = D E F G H 1 1 K L M N 0] P .87 R 5

1 |CBCR-T In.l Clone ID Unigene C Accession Gene Sym MAME BPH-205 BPH-202 BPH-202 BPH-201 BPH-204 BPH Ave FPCA-402 PCA-403 PCA-404 PCA-410 PCA-408 PCA-401 PCA-409
2 1-10-10-1f 770850 Hs.109851 AA434409 ESTs 0.938 0.933 0.544 1.201 0.9935 1.019 0.912 0.861 0.869 0.706 0.781 0.716 0.821
3 1-10-10-2 753420 Hs.240112 AAA0GA22 KIAADZTE KIAADZTG 0.942 1.083 1.312 1.115 1.285 1.113 0.724 0.868 1.021 0.742 0.591 0.491 0.531
4 |1-10-10-3 366154 Hs.222909 AAQG2813 DKFZP434 DKFZP434 0.941 0.913 0.968 0.941 0.908 -1.06298 1.458 0.991 1.052 0.903 1.087 1.07 0.907
5 |1-10-10-5 51746 Hs.79348 H23046 RGS7 regulator 1.054 0.9 0.853 0.826 0.8 -1.10102 1.113 1.082 0.803 1.031 1.003 0.942
6 |1-10-10-6 781704 Hs. 77558 AA431611 TRIPT thyroid hc 0.996 1.38 1.605 1.172 1.115 1.28825 0.652 0.944 1.022 0.51 0.51 0.769 0.747
7 |1-10-10-8 282051 Hs.71741 N33616 ESTs, High 1.016 1.051 1.062 0.992 1.027 1.03025 1.03 1.043 1.054 1.043 1.237 1.117 1.105
8 |1-10-1-11 366966 Hs.27865 AA026562 ESTs 0.965 2.153 2.193 1.665 1.789 1.744 0.47 0.833 0.291 0.644 0.669 0.683 0.775
9 |1-10-11-1 280752 Hs.79362 N50554 RBL2 retinoblas 0.993 1.229 1.39 1.146 1.107 1.1855 0.776 0.89 1.125 0.938 0.964 0.736 0.752
10 |1-10-11-1C 123646 Hs.117331 R02728 ESTs 1.007 0.904 0.895 0.818 0.892 -1.10375 1.033 0.889 1.07 0.919 1.081 1.143 1.016
11 |1-10-11-1: 200307 Hs.68647 R96804 ESTs, Wea 1.031 1.085 1.296 1.268 1.091 1.195 0.773 1.025 0.998 0.958 0.987 0.982 1.086
12 |1-10-11-1% 325138 Hs.82035 W49785 ESTs 0.868 0.995 1.124 1.211 1.219 1.0455 0.626 0.823 0.724 0.798 0.611 0.661
13 |1-10-11-1¢ 502287 Hs.83992 AA156781 ESTs 0.918 1.246 1.253 1.419 1.51 1.209 1.402 0.931 1.26 1.896 1.277 1.004 0.834
14 1-10-1-17 809473 Hs.29759 AA443119 Homo sap 0.929 0.993 1.796 1.359 2.58 1.26925 0.571 0.743 1.471 0.626 0.464 0.514 0.628
15 |1-10-1-20 137890 Hs.92202 RE8581 ESTs 0.931 1.218 1.226 0.969 1.313 1.086 0.415 0.689 0.744 0.728 0.946 0.897
16 |1-10-12-1: 213118 Hs.37978 H639576 ESTs 0.893 0.796 0.973 0.796 0.951 -1.15674 1.089 0.995 1.19 1.111 1.153 1.164 0.978
17 |1-10-12-20 158607 Hs.58617 R94547 ROCK2 Rho-assoc 0.963 1.137 1.236 1.038 1.483 1.0935 0.65 0.866 1.154 0.68 0.76 0.778 0.758
18 |1-10-14-2 755752 Hs.6131 AA496327 Human mi 0.944 1.141 1.221 111 1.077 1104 0.963 0.987 1.053 1.053 0.973 0.942 0.873
19 1-10-14-2( 427980 Hs.150390 AAOD01B35 ZNF262  zinc fingel 0.951 1.043 0.91 1.004 0.86 -1.02354 0.807 1.116 0.922 1.032 1.054 0.932 1.083
20 |1-10-14-6 49260 Hs.12840 H16573 Homo sap 0.975 0.861 0.907 0.9 0.92 -1.098 1.124 1.067 0.938 1171 1.122 1.113
21 1-10-15-1¢ 810741 Hs.7719 AAA457725 GABARAP GABA(A) r 1.016 1.096 1.281 1.318 1.17  L17775 1.14 1.291 1.178 1.156 0.986 0.908 1.128
22 |1-10-15-1% 265592 Hs.29826 N21407 ESTs 111 1.261 1.391 1.482 1.084 1.311 0.842 1.073 1.068 1.507 0.847 0.755 0.989
23 |1-10-15-20 428737 Hs.103280 AAD04648 ESTs 1.089 0.879 0.884 0.819 1.069 -1.08962 1.151 1179 1.092 0.979 1.147 1.086 1.114
24 |1-10-15-21 50182 Hs.89591 H17882 KALL Kallmann 0.958 1.564 1.208 1.224 0.79 1.2635 0.662 1.162 0.652 0.456 0.749 0.73 0.558

— Sample to Insight
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B EEMERNEEY - p-vlauedkfold-changeZE#ststE - BT
IPA Mt ZBIST R °

B FERERA Excel RIEERHETF  EXEBERBEE —[ESheetFzE -

O Excel SheetE W EZER—HE5L 57 FHIID (Gene Symbol, Refseq number,
Uniprot number, HMDBE & A an & &2 18)

S{EExcel Sheet &Z o] LIM A 20{& observations (E120@E a2 AN ERBEHNERE)
FEObservationt LI B3 E R EIRFRIREELE (ex. p-Value - fold-change)
T & LA ReEBE—EHead row (§17)

Bl FERIPAR - oJLlEcut-off ERUETTRE - EfHBREMNEICRERIRHE
EREENEYD F -  EREREEBRERNPEED FNEEAZEE - oL Hcut-
off1§1’E7%Fﬁ’fﬁkﬁFBﬁM\*ﬁi%EP Lsmibcut-of lBRY D FMEIPAREZ R
Analysis-Ready Molecules -

O O O 0O4d

— Sample to Insight
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sssss Otatistical Analysis Used in IPA & mms

— QIAGEN

« Null hypothesis: No overlap between molecule from
P-value of dataset and disease/function/upstream

overlap regulator/pathway.
« Calculate using the right-tailed Fisher's Exact Test

« Significant p-value £ 0.05

Reference Set

Dataset

Pathway

« Predicts Activation or Inhibition
« Correlation between what is known (IPA Knowledge
Base) and your expression data

— Sample to Insight
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sssss Network types in IPA CeA
— QIAGEN
Upstream Analysis Mechanistic Network of Upstream Regulators
Upstream

Regulator

4
O Other upstream
Dataset Molecules regulators
Dataset Molecules ® 0 O o0
Function Analysis Regulator Effect Network Interaction Network

Any

Dataset Molecules

Diseases / functions Dataset Molecules

Diseases / functions

— Sample to Insight
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Summary: BRI AEZEEREZ2TER
Graphical Summary: BMBEYNETBZ R EREEE - LERE - BW)
Canonical Pathways : 5| 2B F E/YSignaling PathwayEiMetabolic Pathway

Upstream Analysis: 5| i A 13} ch & &) 53 + B REIAIUpstream molecules - IR IRIZHFF
NREAEMEESWME S WANE -

Disease&Function: TR ERERESZS AP ERBIZELZER

Networks : 2IRERBER P FREIVAEEEI% - I H o R FABuild ToolEiOverla
TooliETHEMREANZEAIVME - LEZ DT EREA A RBESERERIINIRSZNEE KIS -

Regulator effect:i& L N ZiRZ B EES
Analysis Match:EC ¥4 SR B B 48 & 51 B2 & B 2 sR 12 AR (A 14

Expression Analysis - Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM

Summary  Graphical Summary  Canonical Pathways — Upstream Analysis  Diseases & Functions  Regulator Effects  Metworks  Lists My Pathways  Molecules  Analysis Match

Export: @ B
»  Bxperiment Metadata
»  Analysis Settings
. Top Canonical Pathways

Mame
Superpathway of Cholesterol Biosynthesis
Superpathway of Geranylgeranyldiphasphate Biosynthesis | (via Mevalanate)

Mevalonate Pathway |

L S T I e e |

— Sample to Insight
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Graphical Summary: BMBEMEEZ P EREEE - LHERE - &EWR)

Expression Analysis - Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM

Summary  Graphical Summary  Canonical Pathways — Upstream Analysis  Diseases & Functions  Regulator Effects  Metworks  Lists My Pathways  Molecules  Analysis Match

Export: @ B
»  Bxperiment Metadata
»  Analysis Settings
. Top Canonical Pathways

Mame
Superpathway of Cholesterol Biosynthesis
Superpathway of Geranylgeranyldiphasphate Biosynthesis | (via Mevalanate)

Mevalonate Pathway |

L S T I e e |

— Sample to Insight
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Graphical Summary

[J
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GGA

Graphical Summary#s &:
R ENERBENEY FTEDIAEBE®REIR

(canonical pathways, upstream regulators, causal network master regulators,

diseases, and biological functions)

——
——
—

Oxidafionlof lipid Mpng

2N /
Oxidatio@f;tly acid 7/ \ /
. \ /

T / Synthesli's@wolesterol
e N e

» L // "
REBF2*————— L
I \.. //
% NS =

~
A N >< - T o
) el M A \
A \ etabolis holesterol
, | K * o\
PPA \ & o Ty . \
k. " s \
A Nt

S w = % ————— Metab\,':@)f sterol

Sample to Insight

Criteria for selection

o All entities:
p-value < 0.05

O Diseases ~ Functions »
Upstream regulators:
z-score>_2

O All molecules types
(except chemicals)

O Activated nodes
z-score=>_2

O Inhibited nodes
z-score< -2

Copyright©2021 GGA Corp. All rights reserved. 22
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Canonical Pathways : 5t 2 855 &/YSignaling PathwayEiMetabolic Pathway

Expression Analysis - Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM

Summary  Graphical Summary  Canonical Pathways — Upstream Analysis  Diseases & Functions  Regulator Effects  Metworks  Lists My Pathways  Molecules  Analysis Match

Export: A B

»  Bxperiment Metadata
»  Analysis Settings
. Top Canonical Pathways

Mame
Superpathway of Cholesterol Biosynthesis
Superpathway of Geranylgeranyldiphasphate Biosynthesis | (via Mevalanate)

Mevalonate Pathway |

i S PP I = A #lnmmim |

— Sample to Insight
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sssss Canonical Pathway Analysis e

— QIAGEN

Canonical Pathways%%’fg%'
=5 Z1Signaling Pathway &2 Metabolic Pathway 1k B8 B8 2 14 R 15 AR B 1 51|

Expression Analysis - Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM

Summary  Graphical Summaryl Canonical Pathways lUpG-tream Analysis  Diseases & Functions  Regulator Effects  Networks  Lists My Pathwa Molecule

Chart  Overlapping *HEFRFECanonical Pathway
Customize Chart Horizontal (@ Vertical Viewas:  Stacked Bar Chart = B A ﬁ %* J:EE/J Ba rﬂ —Fjsj_$ﬁ, -
M positive z-scaore z-score =0 M negative z-score na activity pattern available ﬁl Eﬁl d ata Set I:FI ﬁ = / < I )ﬁ

* ' % pathwayf 7>+ ID

25

FJ
(=1

Y,
=

-logip-walue)
I

10 -
5 I
a
—_ L = = L C L C = = A L L L A r
[ .o .o 5 an = o c I
- 2% 7 i = = D o 2 b 2 = = c £ £ i E i £ o -
z mC z [} — — S s o E L} [ — = = =] = o = K= = !
T £e £ = =2 = o = 2 c = g C— m ] ] [= T [= 5 [= 3
i) B a3 w = w 3 - a 5 i = 5 ] o 5 o = & a & = & :
w o == W Rul 5 = o0 — [=1 o S = 2 = C b
£ .. i L in 1) C 0T o o T [=] |
a2 = o8 i E —_ a 2] m g =1 o o [} o a
2f Fe= 2 2 £t 2T = CE = e o 58 Bx & g o R o < o |
=] = 2 [ = @ o a o a & = - =] = = a o '
E £=% & 5 ze L& TS B 2 g asF F= 3 o & Tz & ¥ c ‘
Fr mg—~ 2 o 25 Frlle] =7 o = ] = a&c - E ] z o o T = .
in LM m a o A g = [= T cC3 = o w @ : - x |
0 = = = 5 m = o = b =] a = = m P 3 =] L = i o i
L@ Tm.8 o A — £ o g a5 in = oy g= = @ £ = O & I ;
= &2 a = I 28 50 =& e 5 o ] m o = o - :
2 A4 5 i 3 G = 3 & § ¢ # Tt
= E A o 1 L] ™ ") O
& oo o E = = g = < =]
5 T i o r a = i = Il
] n o = [=} u o
@ U G 5 &

10 molecule(s) associated with Cholesterol Biosynthesis 11l {via Desmosterol) at Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM [Ratio: 10/13 (0.769)] [z-score: 3.16

— Sample to Insight
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Upstream Analysis: 5| i A 13} ch & &) 53 + B REIAIUpstream molecules - IR IRIZHFF
N REAEMNEE W EE S HIME -

Expression Analysis - Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM

Summary  Graphical Summary  Canonical Pathways — Upstream Analysis  Diseases & Functions  Regulator Effects  Metworks  Lists My Pathways  Molecules  Analysis Match

Export: A B

»  Bxperiment Metadata
»  Analysis Settings
. Top Canonical Pathways

Mame
Superpathway of Cholesterol Biosynthesis
Superpathway of Geranylgeranyldiphasphate Biosynthesis | (via Mevalanate)

Mevalonate Pathway |

L S T I e e |

— Sample to Insight
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Statistical measure of correlation between the transcription
regulator (TR) and resulting gene expression

N = 8 genes

.““‘@‘. TLTeSEre;t on downstream genes
My

11

@ @@ @®@P® @B ) Differential gene expression

i . : : (Uploaded Data)

10

-1

1 11

Z-score > 2 or < -2 is considered significant

Actual z-score can be weighted by relationship types, relationship bias, data bias

— Sample to Insight
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Expression Analysis - Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM

Summary

Upstream Analysis Activation z—score

[ ]
& iRt
GGA

Statistical measure of correlation between the transcription
regulator (TR) and resulting gene expression

Graphical Summary

Upstream Regulators  Causal Networks

Y Fatnway Ada (o

IUEtream Regulator l

PRARA
pirinixic acid
POR
ciprofibrate
SREBF2
SLC2TAZ
SCAP
ACOX1
fenofibrate
dexamethasone
elaidic acid
MAP2ZKS
SREBF1

+0.994

+1.358

+0.968
+0.407
+1.442
+1.093

-0.006
+0.179

Canonical Pathways ~ Upstream Analysis

T ¥ Exprlog Ratio

Diseases & Functions

ivity Plot Customize Table

Molecule Type

ligand-dependent nuclear receptor

chemical toxicant
enzyme
chemical drug

transcription regulator

transporter
other

enzyme
chemical drug
chemical drug

chemical - endogencus mammalian

kinase

transcription regulator

-

Z-score > 2 or < -2 is considered significant

Regulator Effects

Mechanistic Networks

T % Predicted Activation State

Activated
Activated
Inhibited
Activated
Activated
Inhibited
Activated
Inhibited
Activated

Activated
Activated
Activated

Metworks

Molecules  Analysis Match

Activation z-score
4177
5477
-3.507
4535
4617
-4 635
5112
-4 146
5.895
-0.877
3.954
4426
5.084

— Sample

Actual z-score can be weighted by relationship types, relationship bias, data bias

to Insight
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Disease&Function: T HERGERES P WERRAE L 24

Expression Analysis - Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM

Summary  Graphical Summary  Canonical Pathways — Upstream Analysis  Diseases & Functions  Regulator Effects  Metworks  Lists My Pathways  Molecules  Analysis Match

Export: @ B
»  Bxperiment Metadata
»  Analysis Settings
. Top Canonical Pathways

Mame
Superpathway of Cholesterol Biosynthesis
Superpathway of Geranylgeranyldiphasphate Biosynthesis | (via Mevalanate)

Mevalonate Pathway |

L S T I e e |

— Sample to Insight
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ss222 Diseases and functions oo
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Diseases and functions# R1Z24;:
(HRERARESMERATEL 74

Expression Analysis - Gemfibrozil microarray PMID2515083% - 2020-10-18 12:52 PM

Summary  Graphical Summary  Canonical Pathways ~ Upstream Analysis ~ Diseases & Functions  Regulator Effects  Metworks  Lists My Pathways  Molecules  Analysis

Diseases and Bio Functions Tox Functions

;
. Size by: | -log (p-value) w Color by: | z-scare w Decreasing =-2.075 I 0 2.329 Increasing

Click squares below to explore  Currently Viewing:
Drganlsmal Imjury mnd ﬁbnnrmallhes

Cancer Lipid Metabalism Gastroirtestinal Disease

- Fatty acid metabolism

| -- [-log (p-walue) 22924 : =zcore -1.283 |

Srnall Maolecule Bioche mistry

...... . Molecular Transport I
-.lllll —

— Sample to Insight
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Networks : 2IRERBER P FREIVAEEEI% - I H o R FABuild ToolEiOverla
TooliETHEMREANZEAIVME - LEZ DT EREA A RBESERERIINIRSZNEE KIS -

Expression Analysis - Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM
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Expression Analysis - Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM

Summary  Graphical Summary  Canonical Pathways — Upstream Analysis  Diseases & Functions  Regulator Effects  Metworks  Lists My Pathways  Molecules  Analysis Match

Export: @ B
»  Bxperiment Metadata
»  Analysis Settings
. Top Canonical Pathways

Mame
Superpathway of Cholesterol Biosynthesis
Superpathway of Geranylgeranyldiphasphate Biosynthesis | (via Mevalanate)
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Concept of “Regulator Effects” GOA

o

Hypotheses for how activated or inhibited upstream regulators
cause downstream effects on biology

Upstream Regulators

Simplest Regulator Effects result

Algorithm

N
7

First iteration

Disease or
Function

Displays a relationship between the
Disease or regulator and disease/function if it exists

Function

Downstream Effects Analysis

Causally consistent networks score higher
The algorithm runs iteratively to merge additional regulators with diseases and functions

— Sample to Insight
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Expression Analysis - Gemfibrozil microarray PMID25150839 - 2020-10-18 12:52 PM

Summary  Graphical Summary  Canonical Pathways — Upstream Analysis  Diseases & Functions  Regulator Effects  Metworks  Lists My Pathways  Molecules  Analysis Match

Export: @ B
»  Bxperiment Metadata
»  Analysis Settings
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Analysis Match enables you to automatically match your analysis against:
« All your own analysis
« Analyses of 8100+ expression datasets processed and curated from public
sources by Omicsoft (QIAGEN)
« Build confidence in your analysis results

« Discover unexpected insights into mechanisms shared between studies

. Galn |nS|ght from antl matches

T X |eprroldChange T X %], Precicted Activatio. X Actw: Xpahecionbp ¥ Togemokaiesin T >

ical - endogenous po_. |Ackaied l22s1 os2E0 ECNL, +CASP3,_all 44 =
lActated 2758 19703 CCNG1, #CD 8 s ‘
lActated [2000 2s6E1L TABCA3, HABCCS, _al45 [ .
IActated 4085 [261E-37 C 7 s e kN
oganous ma._|Adnated l2210 80202 = =
chemi [e— l2.000 23802 - s
ichemi |Activated 353 218E-25 = g
olo lActvated l2200 82E-0 = as |
chei lActated [2000 2590 s as |
; Tz o= b o
compi lActated [pas £ o] bas a |t
— |actated 2236 15401 | o b s |,
o o= = -
ompl lActivated jpowt BE-0; | — z = .
gro lActiated [2405 L 60E-04 fer a o
| o i b
compi lActvated 2630 16E) [ b 7]
o b b
i 4 hemical drug lActhated 2190 15401 ‘ i bes
RNASEL 3 lActvated 2236 BE-01 o - b
= et b
TRM r~ lActated l2000 57801 | o =
T h lActvated [2000 1070 | o b
Pt =
PhpLA -2000 enzyme lActivated 2730 54205 | et w
bt w
CREB3L3 ftranscription regulator {Activated 2200 1.28E-01 2o eres pm
FGF2L lgrowth factor |Actvated l2786 33605 | -— =
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82228 Unprecedented discovery, together oen
— QIAGEN
Array Express Journal articles Clinical Trials
GEO = = cosMmic =
— SRA — OMIM
== TCGA — = MG -
= = = =
Etc. Etc.
Curation, Processing, & QA Curation & QA
Datasets integrated into Curated
OmicSoft Lands Findings

OncoLand
DiseaselLand

OmicSoft

v.

8100+
Expression
comparison
datasets

Array Suite

PATHWAY ANALYSIS

. INGENUITY

» Biological analyses of
each dataset

« Compare your analysis
to all OmicSoft analyses

— Sample to Insight
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LINCS (NIH Library of Integrated Network-Based Cellular Signatures) £ 7 A
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= A
£ 7
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*
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£]

A 4

> ]y >
Compare
Your own Analysis
Dataset from your
dataset >

Donor Analysis from
Datasets donor datasets
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sssse Analysis Match

— QIAGEN
£33 2 p o A=t L AT 4 1 19,0008 4 47 2 = ehdicdy T Analysis Match 4 47 # i ¢ o l?
12 Analysis Match4 47 ficie ¢ 0 v B G e S T AL PR F R E 4o TCGA ~ LINCS %
B R e 0 BB AE R REY AT RPN PR M R

i+ p DiseaseLand & OncoLandf i v + 6,900 1 4~ 47 . » 3 #c:-4g 180,000 !

4

N

Expression Analysis - 4 hr lun

S V\Canuni(al Pathway \L,. Analysi: \Diseases & Functions \ Regulator Eﬂ'ecls\ Sts \ Molecules ' Analysis Malch\
[ e oo [csronze v T 4 vore o
Analysis Name Proj... ™ [X/| case... [¥/ %/| case... ¥/ [X/| com... [T/[X/| com...

testl- normal control [lung] H_ influenzae (heat kijMouseDise... |normal cont...|lung Treatment ... |PreTreatm...

test2- experimental autoimmune encephalomyelit|MouseDise... |experiment... lumbar spi... |Disease vs.... |DiseaseStat...
testl- experimental autoimmune encephalomyelitfMouseDise... |experiment... lumbar spi... |Disease vs.... |DiseaseStar..
testl- normal control [pulmonary airway] TNF alpfHumanDise... |normal cont...[pulmonary ... [Treatment ... [Treatment ... |51.30
test4- bacterial pneumonia [lung] NA MouseDise... [bacterial p... |lung Disease vs.... [DiseaseStat...
test4- atopic dermatitis [skin] NA HumanDise... |atopic der... |skin Disease vs.... [SamplePat...
test8- dysbiosis [ileum] NA MouseDise... |dysbiosis ileum Treatment ... [Tissue:Sam
testl- viral infectious disease [hippocampus] NA [MouseDise... |viral infecti... [hippocampus|Disease vs.... |DiseaseStat...|56.20
test2- crohn's disease (CD) [colon] NA MouseDise... |crohn's dis... |colon Treatment ... (Genotype:S...[51.30
test3- pulmonary fibrosis [lung] NA MouseDise... [pulmonary ... lung Treatment ... SubjectTre...

test3- normal control [lung] lipopolysaccharide (LAMouseDise... |normal cont...|lung Treatment ... |PreTreatm...
testl- neuronopathic Gaucher disease (nGD) [thal|MouseDise... |neuronopat... thalamus Disease vs.... |DiseaseStat...
test8- normal control [skin] NA HumanbDise... normal cont...|skin Treatment ... |Treatments...

test2- normal centrol [peripheral blood] lipepolys{HumanDise... |nermal cont...|peripheral ... [Treatment ... [Molecule:T... [51.30
test2- bacterial pneumonia;influenza A [lung] NA [MouseDise... |bacterial p... [lung Treatment ... (Subjectinfe... [45.88
testl1- viral infectious disease [lung] NA MouseDise... |viral infecti... |lung Treatment ... (Subjectinfe... (51.30
testl- kidney disease [kidney] NA HumanDise... kidney dise... [kidney Disease vs.... [DiseaseOn... (51.30
test3- bacterial pneumonia (lung] NA MouseDise... [bacterial p... |lung Disease vs.... |DiseaseStat...|45.88
test4- cerebral malaria [brain] NA MouseDise... [cerebral m... |brain Treatment ... |SamplingTi... (S1.30
test2- NA [adipose tissue] TNF alpha MouseDise... [NA ladipose tis... [Treatment... [TreatTime:...|51.30

testl4- rheumatoid arthritis (RA) [synovial membrHumanDise... rheumatoid... [synovial me...[Treatment ... |DiseaseStat...|56.20
test4- normal control [bronchoalveolar lavage] K_|MouseDise... [normal cont...|bronchoalv... {Treatment ... [Treatment ... |45.88
testl4- normal control [pancreatic islets] IL-1 bet{HumanDise... \normal cont...[pancreatic i...[Treatment ... [Treatment:... |56.20

test2 1- normal control [lung] lipopolysaccharide (|MouseDise... |normal cont...|lung Treatment ... |PreTreatm... [45.88
test2- NA [synovial tissue] TNF HumanDise... [NA synovial tis... [Treatment ... [Treatment ...|51.30
testl- melanoma [skin] NA MouseDise... [melanoma skin (Other Com... |Genotype(h...|45.88
testl4- NA [peripheral blood] anti-CD28 antibed{HumanDise... NA peripheral ... Treatment ... [Treatment ... (56.20
test11- normal control [pancreatic islets] IL-1 betyHumanDise...|nermal cont...|pancreati Treatment ... [Treatment:... |56.20
test8- lung cancer [lung] NA MouseDise... |lung cancer |lung Treatment... SubjectTre... [-45.88
test2- normal control [endothelium] Transfection_{HumanDise... |normal cont...|endothelium [Treatment ... [Transfectio... |-56.20
test7- lung cancer [lung] NA MouseDise... (lung cancer (lung Treatment... |SubjectTre... |-51.30
test9- lung cancer [lung] NA MouseDise... (lung cancer  (lung Treatment... |SubjectTre... |-51.30

Selected/Total match analyses : 0 / 32

— Sample to Insight
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Canonical pathways (CP) Upstream regulators (UR)
- =

i

— Sample to Insight
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>73,000 OmicSoft Analyses available in Analysis Match and Activity Plot

Land Repository Datasets Q2 2020 Datasets Q3 2020 Increase
HumanDisease 13,289 15,146 1857
. MouseDisease 10,867 12,698 1831
D Land : -
eeeea Al RatDisease 846 3948 3102
LINCS 28,234 28,234
OncoGEO 5533 6364 831
OncoMouse 501 501
TCGA 4789 4789
R MetastaticCancer 81 81
Hematology 1387 1512 125
Pediatrics 444 444

OmicSoft analysis content in Analysis Match and Activity Plot. More than 7,700
new analyses have been added in this release.

— Sample to Insight
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— QIAGEN

Filter Datasets for Biomarkers or miRNA Targets

[
& R
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microRNA Target Filter

68 microRMNA Families have targeting information available.
Filtered to 51 microRMAs targeting 32 mRMAS,

ADD/REPLACE MRNA DATASET EXPRESSION PAIRING -+

Details \Summarv \l

| ADD TO MY PATHWAY ADD TO MY LIST

B &)

Raows:

i

Use |7 ko filker a column. Add data or more columns using 'Add columnis) [+] '
microRMA dataset: melanoma_microRMA_data  Add columngs) Relationship Add columnds) mRMA dataset: mRMA Metastasis vs Mormal - 2FC,0.05PY Add columng;

(o} Symbol  netastatic melanoma (Fald .. | Source El Confidence El Expression Pairing (s} Symbol Fold Change Molecular Type Pathway h
hsa-let-7c let-7 —3.120 TargekScan Human High (predicted) + 5072015 ADRBKZ 73,3594 kinase Colorectal Cancer Mek
hsa-let-7c let-7 —3.120 TargetScan Human Maderate (predicted) + 5067167 ALUREA 12,136 kinase Molecular Mechanisms
hsa-let-7c let-7 —3.120 TargetScan Human High (predicted) + 5105121 GHR *2.052 transmembrane receptor | Growth Hormaone Sign
hsa-let-7c let-7 —3.120 TargetScan Human Maderate (predicted) + 7594131 PRECB T4.995 kinase Breast Cancer Regulal
hsa-miR-206 mir-1 +1.830 TargetScan Human Moderate (predicted) + 7956301 LRPL —3.463 transmembrane receptor | Coloreckal Cancer Met
hsa-miR-206 -1 +1.830 TargetScan Human High (predicted) + s005201 NGFR —2.917 transmembrane receptor | PTEM Signaling
hsa-miR-122 mir-122 +1.970 TargekScan Human High (predicted) + 7953670 MAP3K1Z —3.119 kinase Germ Cell-Serboli Cell J
hsa-miR-122 mir-122 +1.570 TargetScan Human Moderate (predicted) + 5157524 TLR4 —6.250 transmembrane receptor | Coloreckal Cancer Met
hsa-miR-125a-5p mir-125 —L.450 TargetScan Human Moderate (predicted) + 7985213 CHRMAS T2.965 transmembrane receptor | AMPE Signaling
[l heomiD 1952 En 1 den 0012 4 QOC,

. Pathways
MIRNA Molecul
Data (_)reC;J © (Cancer/ MRNA I*
yp Growth)
A v
88 data 13,690 1,090 333 39 32
points targets targets targets targets  targets

Use Pathway tools to build hypothesis for microRNA to mRNA target association

— Sample to Insight
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TargetScanHuman

Prediction of microRNA targets Release 5.1: April 2009

uman | miR-25/32/92192abl3631367
692 conserved targets, with a total of ¥64 conserved sites and 151 poorly conserved sites.
able sorted by total context score [Sorttable by aggregate PeT]
enes with only poorly conserved sites are not shown [Wiew top predicted targets, irrespective of site conservation]

Conserved sites Poorly consernved sites

Target gene Gene name sentative
oo Tmor i mar v mor mofrmer 7

CDB3 CDBS malecule 3 3 1] 1] ] a 1] 1] hsa-mik-3E
SLC12A5 solute carrier family 12, (potassium-chloride transporter) member 5 3 2 1] 1 1 a 1] 1 hsa-miR-2£
FRIP1 folliculin interacting protein 1 a 2 0 0 0 a 0 0 hsa-miR-3E
ACTC actin, alpha, cardiac muscle 1 1 a 1 0 3 1 1 1 hsa-mik-3z
Pl AMNZAT mannosidase, alpha, class 25, member 1 Z2 1 1 ] 1 O 1 ] hisa-miR-3k
F BT F-box and WD repeat domain containing 7 2 1 1 0 1 a 0 1 hsa-miR-3E
FTART pratein prenyltransferase alpha subunit repeat cantaining 1 1 1 0 0 a a 1 1 hsa-miR-3E
REm47 RiA binding rmotif protein 47 3 1 2 0 0 a 0 0 hsa-miR-3E
[0 12 motif and WD repeats 1 1 1 0 0 1 0 1 0 hsa-mik-3E
FCOHT1R pratacadherin 11 X-linked 2 2 1] 1] 0 a 1] 1] hsa-miR-ZE£
FCOH11Y pratacadherin 11 ¥-linked 1 1 1] 1] 1 1 1] 1] hsa-miR-2£
S - - C
{ (1 Target Scan search) x (each microRNA in your data set) = |
b A LOT of targets s

i i i ical Eesearch Cuestions. WIbT-Dioinfermatice@wi. mit.edu oty

— Sample to Insight
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33 OmicSoft Array Suite provides detailed view of underlying data
— QIAGEN
Visualizing an individual gene across comparisons
[ELLN Browser E
File Manage Analytics Download Tools Share Help v
| § Select Land  OncoGEO_B37 | DiseaseCategory - (Al) -+ | for | TOP2A X & | gh &) Close~
oncace0 g7 T0p2A ()
| (G select View | i v % v g ~ | 5 Comparison Details (DiseaseVSNormal) (x| my Tee— i
Sl Project S SoRAC RSREL - F= RN B Wz A SEe | 1Chart | 7Y Auto Trellis (2D Copy Legend without border
- v (B @ @ @ Gijew & Color by Case.SampleSource H
o Comparison details for TOP2A by Case.DiseaseCategory @ ziway epithelium
* Favorites n ovary serous adenocarcinomas . : :a
3
@ ' Case Attributes skivcancer ° [ ] ® cevix
@ 5 control Attributes @ colon
@ T Data Availability pre-malignant neoplasm ° @ colorrectum
@ 5 Comparison Cutoffs : demal fibroblast
© 7 Comparison set PO ‘S O @ cotreial el
2] ﬁ’c_ ComparisonID | > endocrine gland cancer -—g ”. . e.sophagus
@ 7 ProjectName & © ke
® ? PlatformName § reproductive organ cancer N o . liver
5 , 9 © lung 3
@ T ComparisoriType @ respiratory system cancer e @ mammary gland epithelial cel =
@ & ComparisonContrast @ o
2 fa) ; ;
%) TZ_ Sample.DataMode 9; gastrointestinal system cancer . ovary epthelial cell
- ?: Coecken 8 nervous system cancer o LY . b
@ T GeneModellD pancreatic epithelial cell
@ i Length high-grade cervical squamous intraepi... e @ peripheral blood
= peripheral blood mononuclear cell (P
‘ benign neoplasm @ prostate
b View Filtered Table | @ renal epithelal cel
| hematologic cancer . 4
P Action © saliva
| @ Browse Selected Comparisons normal control . @ stomach
@ stromal cell
Create ComparisonSet .
o - 3 2 - 0 1 2 3 4 5 © thyroid
F} Cloor Setection Log2 Fold Change @ upper aerodigestive tract
i@ Filter Selection [« | i
Ready 134M

— Sample to Insight
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The enhanced Causal Network Analysis (CNA) provides a comprehensive approach to
identifying upstream molecules that control the expression of the genes in your datasets. You
can now, in a single click, visualize the diseases and functions you are scoring against,
understand the effect of the master regulator on that disease or function, and drill-down to the
evidence supporting those relationships. In addition, increase the predictive power by allowing
intervening molecules or functions, up to three steps or ‘hops’, to connect a hypothesis to the

scoring criteria.

A (% root
7’
regulator
intermediate
regulators
@ o

target genes

o

\ WE e,
A, c}'\l.L. LO, M. P, TR, UB (136)
—
\ P
/ N e & \

("N root
/1, regulator

,’I : ‘\ //L0(3) \om /S \\
4 = ——— \
; \ Lo \(/ AM \ 0. TR (1)
/ \\ / / \ N 7 N\ \
[} \ / / \ v \
/ \ / \
\ / v PNR (1)
\ 7\ p

M2 \Lo() \A(RE
7

)
|
i
i
|
i
|
|
i
I
i
i
i
i
i
i
1
i \
1 \
% 4 3

target genes

Causal analysis approaches in Ingenuity Pathway Analysis. 2014 Bioinformatics

— Sample to Insight
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How to Create Causal networks?

The option to build causal networks is available in IPA on the Create Analysis page. Select the
check box for Causal network under General Settings > Networks to include Casual Analysis in

your analysis results.

* Metworks Interaction & Causa...

Node Types

Data Sources All

Species All

General Settings Generate the following Networks (increases analysis time])
Interaction networks

Include endogencous chernicals Malecules per network Metworks per analysis
Genes are always included 35 -

Causal networks
Confidence Experimentally Ob... ] ] ] . ]
core master regulators for relationships to diseases, functions, genes, or chemicals (max 50)

Score using causal paths only

Tissues & Cell Lines All

Mutation All

ADVANCED B SAVE AS DEFAULTS

Click on Add to begin searching for specific function, disease
or genes and chemicals that you may wish to score against £10] diffarantiatinn
your causal networks.

— Sample to Insight

differentiation of cardiomyocytes ‘

"

~» Add functions and genes/chemicals

Genes and Chemicals " Diseases and Functions \

Differentiation of cardiomyocytes

SEARCH

T OCTay T O TeTeoa oorT OT Caraiomnyucyics
EID Cardiovascular System Development and Function
ED differentiation
' [ differentiation of cardiomyocytes

“0 delay in differentiation of cardiomyocytes
Clal Cellular Development
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Result Specific function, disease or genes and
chemicals that you wish to score against your
Master Regulator and Networks causal networks.

+ Add/Remove colmml(s)lr.NRl +|| Diabetes mellitus [diabetes] + | Insulin +|| Relationships Between M... +
Master ... T |Expr.. T X | Mol.. T X/|Participating regulators ¥/ X |Depth ¥/ X | Pre.. X/|Ach. T X|[pva. T X Engﬂll X/| Path ... X|| Length|... X/|Path... ¥/ X | Length|l.. X |Path.. ¥ X/|Iner.. T X/ [Decr. T X
ICHT ENZYINE ICMT ~alll 1 \ctivated [2.000 1.31E-08 318 DU(3), 211 DUy 3123 DDi2),
GEPC phosphatase +D-glucose, GEPC all2 2 \ictivated [2.000 9 09E-03 2112 DD, 3151 DU(23), 11t DDl) GC...all9 [Talp.. . all8
afatinib chemical drug | afatinib ~alll 1 -1.667 8 A7E-16 211 DUy 213 DU}, 213 IU(3)
UCPz transporter UCr2 alll 1 1633 6.82E-13 217 DD, 111 1U(1) 111 DDil) siol . alll | PLL. .all5
propylthiourag chemical dmg | propylthiouracil .alll 1 -1.134 8 83E-13 211 1U¢1) 213 DU(3) 21 ()
strolimus chemicel divg | strolimos Lalll 1 -1.265 |13 23E-09 212 DU2) 111 1U(1) 111 )
methimazole cherical drug | methomazole Lalll 1 -1.342 2 62E-08 212 Du(t), 211 Du() 212 DU1),
probenecid chemicel drug | CASP1, DIOZPANK], a7 |3 0.816 1.23E-06 315 DU 317 DU36), 217 Du),
HTT transcripbion ... | HTT Lalll 1 -0.447 2 05E-06 111 1U{1) 111 DU1) 217 DD2), sirol.....all 2

Length (3) O lRpse
. 2\
- \
- \
-
— . .
MaSter Reg u I ator k ;nur\e_r"c-ac’d- — — -doga_ ine \\
~ ~ \
~
~

— Sample to Insight

Participating
Regulators

~
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eseee IsoProfiler

IsoProfiler displays and enables filtering on transcripts & isoforms in your RNA-seq dataset(s)

Your data must be mapped using RefSeq, Ensembl, or UCSC identifiers. You cannot use gene
names or gene-level IDs to map your dataset for IsoProfiler, you must use transcript IDs.

Furthermore, for IsoProfiler your dataset must consist of a single source for your dataset-- i.e.
only Ensembl, or only RefSeq. You cannot mix sources.

AlFMA1 Chromosome: X; Location: Xg26.1

= — e s :
Domains R — 5
NADB_Rossmann AIF_C Length 2
= —— (# of AA's) # of findings w
AIFKH-001 - T TTT™ =TT |T—| 613
A2 [ T T 609 1
AFM-003 (.. SO T I'I 326
AF005 s s s s s s £ B 324 3
A0t e e M s s b e S ) s - 3
AIFMI-004 i e e 274 9
- |_H_r—|__|' 89 3 TSE00
AIFM1-008 P T_ i B R - T T T | 43
AIFN1-008 l—|_|_|_|_|—‘ 1

JA0EDD &

Ensembl ID with isoform viewer in IPA

— Sample to Insight
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Without Isoprofiler Analysis, different treanscript ID with same gene name can only analysis with

the one which has the max expression value.

.Annotated Dataset: EEC P32 Tumor vs Morrm RPKM

g B

Preview Dataset EEC P32 Tumor vs Norm RPKM

Mapped IDs (14798) | Unmapped IDs (182) | All IDs (14980) | Metadata |

(&) B Symbol [AZM - ACOXL (pl of 148) ~| =
Expr Fold Change * | Expr Intensity/RP... * | ExprIntensity/RP... | ID Flags ¢+ Symbol Entrez Gene Mame * | Location | Type(s) */| Drug(s) X
-4.851 617.977 127.397 EMNSTO0000318602 AZM alpha-2-macroglobu...|[Extracellular Space  [transporter -
+ 1735 19.936 34.590 EMNSTO0000243005 AAGALT alpha 1,4-galactosylt... |Cytoplasm enzyme
-1.104 10.624 9.627 ENSTO0000552876 AMAS aladin WD repeat nu... |[Nucleus other
+ 1854 5447 10.642 EMNSTOO000316519 AACS acetoacetyl-CoA synt...|Cytoplasm enzyme
-1.045 10477 10.028 ENSTOO000337664 AADAT aminoadipate amino...|Cytoplasm enzyme
+ 2157 11430 24 656 ENSTO0000261880 AAGAB alpha and gamma a... |Cytoplasm other
-2715 16.516 6.082 ENSTO0000606389 AAKL AP2 assaciated kinas... [Cytoplasm kinase
-1.279 10.392 8.123 EMNSTO0000475678  |D AANP* ngio associated mi... |Plasma Membrane  |other
-2.276 10.270 4512 EMNSTO0000461911  |D AANP* ngio associated mi... |Plasma Membrane  |other
+ 6.024 2617 15764 EMNSTO0000248450  |D AANP* ngio associated mi... |Plasma Membrane  |other
-1.400 19.040 13595 ENST00000444053 __ID AAND ngio associated mi... |Plasma Membrane  |other
-1.610 18.536 11516 EMNSTO0000373932 AARZ AAR2 splicing factor .. |Other other
+ 1.093 53.821 58.815 ENSTO0000261772 AARS alanyl-tRMA syntheta... |Cytoplasm enzyme
+1.176 11.572 13.614 EMNSTO0000427 569 AARSD1 alanyl-tRMA syntheta... |[Nucleus enzyme
-4.399 12.638 2.873 ENSTO0000417368 AASS aminoadipate-semia... |Cytoplasm enzyme Core Analysis =
0/14798 Biomarker Filter
Flags: Filter Dataset |
"D" - Duplicates. Gene/Protein/Chemical identifiers marked with an asterisk indicate that multiple identifiers in the dataset file map to a single gene/chemical in the Global Maolecular Metwork. microRMA Target Filter
"0" - Override molecules. Gene/Pratein/Chemical identifiers marked as "Owverride” are displayed with italic text. BioProfiler
"A" - Gene/Protein/Chemical ID marked as Absent. The gene/protein/chemical will not be used as a focus molecule or appear in networks unless you also explicitly averride this flag with the Qverride co | |

— Sample to Insight

EDIT DATASET SETTINGS

ANALYZE/FILTER DATASET ¥
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Once IsoProfiler launches, it will display results such as in this example

Dataset Chooser Genes and their isoforms from the dataset

IsoProfiler; Uni = Human i: from with Expr Fold Change and Expr Intensity/RPKM/FPKM/Counts
 Datasets R TAD0 70 MY PATIWAY | ADD TO MY LIST | SOMROFILER FINDINCS | CREATE DATASET | CUSTOMIZE TALE PR i/ Mom Tt
g —g i ; Sym.. |Mole... X | Gene-level Disease or Function /| Gen... %/| Expression Patterns X |Ma.. X |Tr.. X |Ra. %/|Isoform-spec.. X |Isoform-specific Disease or Funcion %
8 %
a E 00 X
b 'g 3 § 5 ABCBI1 ltransporter [ Abnommal morphology of CD8-positive alpha-beta intra. . . all 235 432 4-5244 2| 9801 36 |Acute myeloid leukemia,Breast ca....all 16
2 | Nome e GIEx 4 2 --1-2122
1 HCC EM pool Tumor vs_ Normal 2016-09-30 v v v .
CEACAM] |tensporter |ibnormal morphology of colon, Accumulation of triacy... ..all 138 208 h [+-47.085 2 | 50309 7 | Apoptosis of colorectal cancer cell ... .all 5
GIEx 9 15-8-1--14487-
FKBPE  [other Abnormsl morphology of brsin,Abnormsl morphology o sll 63 107 D 17076 2| 20332 1 |Apoptosis of epithelial cell lines,Ap... .1l 2
GTEx 3 1 116-11-111--
BIE: -
RIN4 lother Acute brain infarction, Acute coronary syndrome, Adeno . _all 117 222 : +-3560 2| 6192 18 |Acute coronary syndrome, Angina_..__all 14
GIEx16161-11 - == 1 ==--~
Filters +
“~ Expr Fold Change
-1.000 m—) ) — 1.000
Selected rows 1/4
;. | lsoform Tracks + A Y CHARTS]]
“~ Expression Patterns X Transcript Protein X X[, x|. x/|APPRIS X | Biotype x| .. % Tsoform-specific Dissase or Function X1 /] ANt | Tiss.
) Transcripts are both up and down regulated in the dataset 1 [FKBPS-209  [FKEPS isoform 1 413 1781 [PRINCIPAL:3 protein-coding TSL:5 |Apopiosis of epithelial cell limes,Apopiosisof eye c.....all2 | 1 6,054 | 3 tissves
() Gene has transeript(s) in the datasst 2 [FKBP8-213  |FKBP8 isoform 1 413 (1849 [PRINCIPAL:3 protein-coding TSL:1 |Apoptosis of epithelial cell lines,Apoptosis of eye c.....all 2 | 1 64,073 | 1 tissue
) Switch in the highest intensity isoform for the gene 3 IFKBPE-201  |FKBPS isoform 2 412 |1710 |ALTERNATIVE:!l |protein-coding TSL:1 57872 | 1 tissue
4 [FKBFS-206 FKBPS isoform 2 412 1756 |ALTERNATIVE:l |protein-coding TSL2 8.451 | 1 tissue
5 IFKEPS-208  |FKBPS-208 256 [966 protein-coding TSL:3 0.091 | 6 tissues
6 FKEP8-202  [FKBP3-202 248 (1292 protein-coding TSL:1 0.094
7 IFKBPS-210  |FKBPS-210 20 (1140 protein-coding TSL:2 3697 | 1 tissue
8 [FKBF8-204 [FKBP3-204 181 612 protein-coding TSL:3 0350 | 1 tissue
- Isoform-specific Disease or Function count <P [FKBEPS-203  |FKBPg-203 166  [593 protein-coding TSL:4 0.000
Has at least isnformis) involved in at least 10 FKEP8-207  [FKBP3-207 162|574 protein-coding TSL:3 0.077 | 1 tissme
disease(s) or function(s) 11 IFKBPS-211 FKBP8-211 116 [1548 protein-coding TSL:5 0.171 | 1 tissue
12 [FKBF8-212 FKBP3-212 102 460 protein-coding TSL:2 1.408 | 1 tissue
13 IFKBEPS-214  |FKBPE-214 [ i 22 220 protein-coding TSL:2 0.000
14 FKBPS-205 439 retaned intron TSL:3 0.463
[>

Isoform filters Isoform details on the selected gene

— Sample to Insight
Copyright©2019 GGA Corp. All rights reserved. ss
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If your dataset is based on human expression data, additional functionality appears in

IsoProfiler with GTEX Tissue Expression

o
& ARt
GGA

IsoProfiler to help you explore tissue expression information from the GTEx consortium, which
profiled 51 tissues from multiple human tissue donors by RNA-seq.

— Sample to Insight

Median FPKM

ASPH aspartate beta-hydroxylsse

W ASPH-2i
@ ASPH-2
A ASPH-2
# ASPH-2
ASPH-2!
¥ ASPH-2i
ASPH-205
ASPH-2
§ASPH-225
ASPH-2
B ASPH-224
ASPH-2
A ASPH-2
@ ASPH-22!
= ASPH-22
¥ ASPH-2
« ASPH-22i
» ASPH-22
ASPH-2
ASPH-2!
ASPH-2
ASPH-2
ASPH-2
@ ASPH-2
ASPH-2
¥ ASPH-2
« ASPH-22

. | Isoform Tracks it Remmove totmmmrer o T —| IEECEE 4 Add/Remove columns)
Transcript | Protein x| | Schematic APFRIS % | Biotype Xl XL, x|L. x| Allt. | TrsoeEmmeiment X
1 ASPH-203 |ASPH ssoforma |17 § " Tif1 758  [5268 |PRINCIPAL:3 protemn-coding TSL:1 6.700
2 ASPH-230 [ASPH ssoform f  [7f-==frm i 729 |2550 |ALTERNATIVEZ [|protein-coding TSL2 0.000
3 ASPH-214 [ASPH-214 [ 327 |2874 protein-coding TSL:5 3.005
4 ASPH-201 |ASPH isoforme |77 3132|3730 protein-coding TSL 0011 | 11 tissues
|£] Isoform Expression in GTEx tissues X ‘
&) @ [T Show velue indicators &SPH‘EDI = m}ﬂd mn

Adipose - Subcutaneous 15921 x

Brain - Cerebellar Hemisphere 10.326 x

Bramn - Cerebellum 9.193 x

Bram - Frontal Cortex (BAS) 5944 x

Brain - Nucleus accumbens (basal ganghia) 5.242 x

Brain - Putamen (basal ganglia) 5.756 x

Breast - Mamumary Tissue 5285 x
Fallopian Tube 9.568 x

Skin - Not Sun Exposed (Suprapubic) 6.324 x
Skin - Sun Exposed (Lower leg) 9.209 x

Stomach 6.207 x

The GTEXx consortium has performed over 9,800 paired-
end RNA-Seq experiments across 51 human tissues
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Live Demo
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PhosphoProteomics Analysis
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Find out how to understand your Phosphoproteomics Analysis and about the multiple
ways of relating the molecules in your dataset to the body of information in the
Ingenuity Knowledge Base.

Project Manager

1=

- Phosphorylation Analysis - Alpha toxin 59 phosphorylation log ratio PMID 25816343 - 2018-04-02 05:02 B4

[z sorr | searce] rermesi]

~[2] EEC P32 Tumor vs Norm RPKI~
[ EEC P46 Tumaor vs Norm RP
< HCC P510 TE Tumor vs Norm
-[2] EEC P47 Tumor vs Norm RP
B Metabalites file - 2018-04-2
- Muscle+Metabaolites_binary G
[ Liver+Metabolites_binary GEx
- Adipose+Metabolites_binary
HH[EF MRF2-Transcriptomics-Modif|
#[EF MRF2-Proteome-modified 2
- Metabalites file - 2018-04-03
- Affy alpha-toxin 59 from table
~[& Alpha toxin 53 phosphorylatig
- ¥ Comparison Analyses

[+ Biomarker Filter Results

- o

I

Summary \ Canonical Pathways\ Upstream Analysis\ Diseases & Functions = Regulator E‘H'ECtS\ Neimrkx\ Lists\ by Pathways \\‘ Molecules \ Analysis Match\'\

&) B 4 More Info
1D - Consis.. * | Node Total /| Regulator .. */| Regulat.. 7/ ®/| Target Total /| Target .. T X/| Disease & .. */| Disease.. 7/ X | Known Re.. *I
1 -4.082 8 1 IL1E ~alll e +CD44, _alle (1 Vi 10026 (1/1)

— Sample to Insight

| My Pathways

g &

@11}

B %@ B edic @ (@) (x| [T 0 2] (6 CmEE

: Overlay: Alpha toxin 59 phosphorylation log ratio PMID 25816343 - 2038-04-02 05:02 T4, Phospho Log Ratio
|0 hide
°||.|°| /":( /1\ Q‘ ~ Prediction Legend
|§ P I \ s maore extreme in dataset lesz
// V4 / | \ A ~ ~ @ Increased measurement ¥
P e // !‘{ | \\ \\ ~ “~ {0 Decreased measurement {__»
7~ / I \ ~
! I \l ~ more confidence less
B a I <4 E| \/ ~ Iﬂ @ Predicted activation {2
| @ MAPK14* I M.%("‘l’ @" E,\Egﬁ* @ Predicted inhibition {2
e
= \\ \ \ | ] 7 g Glow Indicates activity -
.= ~ \\ 1 I f V4 // when opposite
. \ \ I f ,’/ of measurement o
Pt
~ ~ N\ \ I / P Predicted Relationships
~ N\ \ | ! 7 // == | gads to activation
~ \ f/ = | zads to inhibition
~ Findings inconsistent
v esis with state of downstream
bl

Copyright©2019 GGA Corp. All rights reserved. 58



PhosphoProteomics Analysis
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Gene expression data:

FST causes the up-or-down-regulation of
target genes

/// \\\

/
| CD36 Ev

PLG, CD36, CPS1 are up-regulated by
activated PST

FN1 is down-regulated by activated PST

— Sample to Insight

Phosphorylation data:

LEP causes the up-or-down phosphorylation of
target proteins

VErlf:_z‘A
SN/

AKT1, IRS2 are activated by increased
phosphorylation from activated LEP

EIF2A’s activity is inhibited by decreased
phosphorylation from activated LEP
ACACA has increased phosphorylation from
activated LEP

The blue halo indicates that phosphorylation
cause inhibition of ACACA’s activity

59
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PhosphoProteomics Analysis

Halos indicate the protein’s activity when it is opposite of the direction of phosphorylation

Fill color represents
Halo is the phospho log ratio

predicted .
protein I".I\
activity 6 2
. - *
CFL 68635
CFL1 has increased phosphorylation in GSK3B has decreased phosphorylation in
dataset but prediction of decreased protein dataset but prediction of increased protein
activity activity

Find out how to understand your Phosphoproteomics Analysis and about the multiple ways of relating the
molecules in your dataset to the body of information in the Ingenuity Knowledge Base.

— Sample to Insight
Copyright©2019 GGA Corp. All rights reserved. 60
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Case Study of ITRAqQ data € Btk

@00Be
e0080

— QIAGEN

zscore [N 3
-2.041 2,873

e = e

Canonical Pathwa...
Ohservation 1
stervatjon 2
Observation 3

Coronavirus Replication Pathway

Coronavirus Pathogenesis Pathway

eNOS Signaling

Spliceosomal Cycle

Acute Phase Response Signaling

Xenobiotic Metabolism CAR Signaling Pathway
PI3K/AKT Signaling

Telomerase Signaling

Nitric Oxide Signaling in the Cardiovascular System
EIF2 Signaling

mTOR Signaling

ILK Signaling

Regulaticn of elF4 and p70S6K Signaling
p70S6K Signaling

Cdc42 Signaling

Regulaticn of Actin-based Motility by Rho
€D28 Signaling in T Helper Cells

Aryl Hydrocarbon Receptor Signaling .

Xenobiotic Metabolism AHR Signaling Pathway
PPARa/RXRa Activation

PPAR Signaling

Natural Killer Cell Signaling

Ceramide Signaling

tRNA Charging

14-3-3-mediated Signaling

Fcy Receptor-mediated Phagocytosis in Macropha...
VEGF Signaling

Sirtuin Signaling Pathway

Title, Location, Date

Comparison Analysis of Canonical Pathways

} Coronavirus Pathway activated

Cardiovascular System inhibited

PPAR Signaling activated

Copyright©2019 GGA Corp. All rights reserved. 62
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8ssss Case Study of ITRAQ data

00000
— QIAGEN

Comparison Analysis of Disease and Function
| Z-score | > 1.5

Activation z-score - -

-1.773 2.190

3hr
ohr
12hr

Diseases and Bio...
Ohservation 1
QOhservation 2
Observation 3

Repair of DNA

Viral Infection
Angiogenesis
Infection of cells
Infection by RNA virus . . .
Transcription of RNA ~  Virus function activated
Transcription of DNA
Replication of RNA virus
Production of virus .

.-

)

— Sample to Insight
Title, Location, Date Copyright©2019 GGA Corp. All rights reserved. 63
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— Sample to Insight

8ssss Case Study of ITRAQ data
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Coronavirus Pathogenesis Pathway

Z-score = 2.67

-log P-value = 8.5

Molecules = 15

Cytoplasm

Apoptosis
signaling

Ribosome
frams%pjﬂing
|

inflai ma§(}\ne

j‘__________./

-
o

Inﬂarﬁna ome
pathway

pm‘@@gssion

Cell'cycle

Mito€horidrial

dyéfu]q ion
! Okidative

I phosphorylation

|
|
; Resprrléqon
of ,c_lalls
CASP3

7
/

‘

Al aﬂ%sis

Title, Location, Date

Copyright©2019 GGA Corp. All rights reserved. 64
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Key: Key:
* 40s Ribosome « HNRNPU
« Coronavirus Pathogenesis Pathway « Viral Infection

=

=

ERK

a7
£
$T13
| —
! e
- RPS24 |
R'°°s°'“"“« e\ |
&

"CP: Coronavirus Pathogenesis Pathway )

© 2000-2020 QIAGEN. All rights reserved.

— Sample to Insight
Title, Location, Date Copyright©2019 GGA Corp. All rights reserved. 65
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— Sample to Insight
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N

< Every possible TF & Upstream Regulator in
the
Ingenuity Knowledge Base is analyzed

& Literature-based effect TF/UR has on downstream genes

< Differential Gene Expression (Uploaded Data)

< Predicted activation state of TF/UR:

1 1 1 -1 1 1 1 1 1 = Consistent with activation of UR
-1 = Consistent with inhibition of UR

b N, —N_
zZ= — 2ix; Ny =(7-1)/V8 = 2.12 (=predicted activation)

o VN VN

e z-score is a statistical measure of the match between expected
relationship direction and observed gene expression
« Z-score > 2 or < -2 is considered significant

Note that the actual z-score is weighted by the underlying findings, the
relationship bias, and dataset bias

— Sample to Insight
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3 Downstream Effect Activation z—score GGA
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Statistical measure of correlation between the relationship direction and resulting gene
expression

111111 101 1
. i i (Uploaded Data)

@@@@ Differential gene expression
”““@” I(ELT[eeraCttu genes have on a process or function

X Yix; Ny—N_
J =

\/ Op J_ VN

Z-score > 2 or < -2 is considered

Actual z-score can be weighted by relationship types, relationship bias, data bias

— Sample to Insight
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Determining Significance of Your Data to IPA GGA

[ 3=
[ 38
o
[ 38
<00

o
;

Is proportion of
overlap the same?

Specific
Pathway or
Function

Specific
Pathway
or
Function

— Sample to Insight
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The Fisher’s Exact Test

Given a list of differentially expressed genes in a dataset, what is the probability that the
overlap with the set of genes on a particular pathway is by random chance?

The null hypothesis is that the association occurs purely by chance.
The Fisher’s Exact Test is a way to test for significant associations

The test looks at the number of genes

a. That match between pathway and dataset Reference Sat

b. That are in pathway but did not match dataset d —
c. That are in dataset but did not match pathway Dataset
d. That were possible to assay in the experiment C —

but are not in the pathway or dataset (this is __Pathway

usually called the “reference set” and is ~the
set of all genes on the array platform)

The calculation returns a p-value:
From 0-1, where values <0.05 are generally considered significant)

— Sample to Insight
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If you had this situation:

Dataset (significantly differentially expressed) of 286 genes
Pathway of 81 genes

Where 5 of the dataset genes overlap those in the pathway
And the platform measured about 12,000 genes

What is the significance of that overlap?

(at+b)!(c+d)!(a+c)!(b+d)!

Reference Set

Dataset

\

Pathway

(5+76)! (281+11715)! (5+281)!

p-value = = b+c+d)lalbicid
@ 5 g 76
Observed Overizp _ [ceitll il
d
i Genes ﬁadltaset I J?1 5 (76""},‘17‘15)!
but not the pathway Genes in reference set

Note: “I” is the factorial operator, where for example 3! =3 x2x1=6

— Sample to Insight

(5+76+281+11715)! 5! 76! 281! 11715!

=0.043
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13,101 genes
on chip

00000000 -
08000000 Filter for _
00000000| genes that Map to neoplasia
00000000 change Sample 260/747€ 0.348
©0000000 . IPA

00000000 | expression 747

00000000 _

00000000 expression- ‘

00000000 ST

00000000 significant 487
00000000 }
00000000 genes @8838833
00000000 44444///’— 00000000
00000000 00000000
0000000 : 00000000
00000000 Are the proportions that 00000000
00000000 map to neoplasia 88888838
00000000 SR - 000000
00000000 significantly different M

between the chip
(reference set) and the
sample?

3005 genes map to
neoplasia

3005/13,1015 0.229)

Do not map to
neoplasia

487/747=0.652

— Sample to Insight
Copyright©2021 GGA Corp. All rights reserved.
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* For IPA, a 2x2 contingency table is created based on the
total population, the sample, and how many genes map to
the function/pathway. This table is used to calculate the
Fisher's exact test.

Neoplasia | Not Neoplasia

In Sample Kk n-k n

: N -
Not in Sample m - k N+k-n-m 0
m N-m N

m= Total that map to function/pathway

N= Total

k= Number that map to function/pathway in sample
n= Total sample

S .
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* The smaller the p-value, the less likely an observed
proportion of genes mapping to a function or pathway is a
result of chance. We then infer that there is a biological
effect.

— A p-value of 0.05 indicates that you should expect to observe the

gene proportion mapping to a function or pathway by chance in one
out of 20 (5 out of 100) repeated experiments of the same size

— Sample to Insight
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* The Fisher’'s exact test is a statistical test, similar to the
chi-square test, used for categorical data that result from
classifying objects in two different ways

* [t IS used to examine the significance of the association
(contingency) between the two kinds of classification

— In IPA, the two categories are the uploaded dataset and a particular
pathway or function

— A Fisher’s exact test is used instead of the chi-square test because
the number of genes that map to a function or pathway can be less
than five and would cause the chi-square test to be inaccurate

— Sample to Insight
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How signatures are created and compared

Canonical Pathways (up to 20 pathways)

Upstream Regulators (up to 100 regulators)

Causal Networks (up to 100 master regulators)
Diseases & Functions (up to 100 diseases or functions)

— Sample to Insight

Example

Query signature
(Upstream Regulator signature)

Query Analysis

50

Take N top-most and
bottom-most regulators
s 100 Scoring
Currently N = 50 each for UR,
CN, & DE, and 10 for CP

50

All Upstream regulators
with |z|>2, p-value <0.05)

Other Analyses to match against:

The ranking itself is

not used in scoring.
Every gene in the
top/bottom 50 counts
equally.

ﬁiﬁ/

Strong +
Weak +
Strong

76
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How signatures are created and compared

My Analysis Another analysis
©) ® +
® ©® + Z = matches - mismatches
® © + Square root of all matches
+ L ] - H
@ Match? @ z-score is a measure of the match between
@) R O+ two patterns
0 * Assumes the pattern is created from two
sets of entities where the sign of the
@ @ - matching entities is random
Q o+
o O + = (8-1)N9 = 2.33 (raw z-score)
O O+
®) Yes, it matches (because z>2)
Query Scoring against
Upstream Regulator Upstream Regulator
signature signature from

another analysis

— Sample to Insight
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My Analysis My Analysis
® @ + First, find out the max possible z-score for a
® ® + perfect match for this particular analysis:
® © + = (10-0)/N10 =3.16 (It's really just equal to YN)
©® Perfect ® o _
“self-match” + Then divide the actual z-score for the matching
O - @ + analysis by the calculated max.
O O +
O O + |
®) ®) In this example:
+ Normalized z-score for the matching analysis is
O O + 2.33/3.16 = 74%
o O+
Query Query
Upstream Regulator Upstream Regulator
signature signature

— Sample to Insight
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For z-score

« Simply take average of percentages for all four entities

sssss How are Overall scores calculated in Analysis match Con
Q N

CP (z-score) T X

UR (z-score)

T| [X

CM (z-score

T| [X

DE (z-score) T/ X

T z-score overall score [T/ X

20.00

60.91

23.83

40.45

2131

Average of the four
percentages

— Sample to Insight
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Graphical Summary
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Graphical Summary#s &:
R ENERBENEY FTEDIAEBE®REIR

(canonical pathways, upstream regulators, causal network master regulators,

diseases, and biological functions)

——
——
—

Oxidafionlof lipid Mpng

2N /
Oxidatio@f;tly acid 7/ \ /
. \ /

T / Synthesli's@wolesterol
e N e

» L // "
REBF2*————— L
I \.. //
% NS =

~
A N >< - T o
) el M A \
A \ etabolis holesterol
, | K * o\
PPA \ & o Ty . \
k. " s \
A Nt

S w = % ————— Metab\,':@)f sterol

Sample to Insight

Criteria for selection

o All entities:
p-value < 0.05

O Diseases ~ Functions »
Upstream regulators:
z-score>_2

O All molecules types
(except chemicals)

O Activated nodes
z-score=>_2

O Inhibited nodes
z-score< -2

Copyright©2021 GGA Corp. All rights reserved. 80



[J
& R

sssss Content-based machine learning CeA
— QIAGEN
(a) genes (c) genes
prior knowledge
represented in
bipartite graphs
gene expression ;  functions
low-rank approximation — H - # increase/activation/upregulation
of the co-activity matrix m'"'"@ data w——p decrease/inhibition/downregulation
\ /
L (b) (d) L
4
— e i Signed score for
> L ; ety e L [— P a gene-function
l [3 J :E" L) relationship
N-dimensional linear model

gene embedding

This also applies to inferred molecule-function relationships, but in this case the
predicted relationships can also be interpreted as being causal.

— Sample to Insight
Title, Location, Date Copyright©2021 GGA Corp. All rights reserved. 81
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EEE% ;ﬂ @ ?‘2 1Fa Hﬁﬁ ,ﬁ.ﬁ Office: +886-2-2795-1777#3014

Fax: +886-2-2793-8009 EXT 1022

@
E/ (E;;Ugj-;ﬁl_\é E"i My E-mail: LeoHung@gga.asia

— Sample to Insight

MSC Support: msc-support@gga.asia

Copyright©2021 GGA Corp. All rights reserved.



